We show that large electroweak penguin effects invalidate previously suggested methods to constraint and to determine the CP violating phase γ of the KM matrix usingB 0 → K − π + , π − π + and B − →K 0 π − decays. We obtain new results on the constraint and the determination of γ. It is found that present central values of experimental data on these decays exclude the range between 0.57 and 0.87 for cos γ which is considerably different from previous constraint using the same modes. Even with large electroweak penguin effects the phase γ can still be determined up to discrete values when CP asymmetry ofB 0 → K − π + is measured.
The CP violating phase γ in the Standard Model (SM) is one of the fundamental parameters which has yet to be determined. Considerable theoretical efforts have been made to constrain and to determine γ in a hadronic model dependent way [1, 2] or in a hadronic model independent way [3] [4] [5] [6] [7] [8] . Methods using B → Kπ and B → ππ decays have received a lot of attentions because these methods can determine γ in a hadronic model independent way [5] [6] [7] and can also be carried out experimentally in the near future because their large branching ratios. Further some of these methods can be used to probe new physics beyond the SM [9] . In this paper we carry out a detailed study of methods which have been suggested to constrain [6] and to determine [7] γ using B → K ∓ π ± , π ∓ π ± and B ± →K 0 π ± decays. We find that large electroweak penguin effects invalidate previous suggested analyses. We derive new results for the constraint on and the determination of γ. The results are completely different from those obtained by previous analyses.
In the SU(3) limit and neglecting small contributions from annihilation contributions, one can write the decay amplitudes for B − →K 0 π − andB 0 → K − π + , π − π + decays as [6, 7, 10] A(K 0 π − ) = V tb V * ts P =P ,
where
, and λ = |V us | = 0.2196. In general T , P and P ′ have non-zero CP conserving final state interaction (FSI) phases. Model calculations indicate that the leading SU(3) breaking effects can be taken into account by replacing [10] A(π + π − ) bỹ
From eq. (1) one can obtain important information about the phase γ. Assuming P ′ = 0, it has been shown that γ can be constrained using the averaged branching ratios
Recently CLEO has measured R Kπ with R Kπ = 0.95 ± 0.28 [11] . Using the central value for R Kπ one thus finds that the region between −0.224 to 0.224 is excluded for cos γ.
With the same assumption P ′ = 0, γ can also be determined [7] with additional in-
The solution for γ is given by the following equation,
Setting δ ′ EW = 0 one obtains the result in Ref. [7] . Since δ ′ EW is not very much smaller than one, the approximation with δ ′ EW = 0 may cause some error. The ratio R ππ is measured to be 0.24 ± 0.11 [11] . At present there is a weak limit [12] However we should note that the error for the asymmetry is large at present, it is not possible to obtain a good determination of cos γ. When all R Kπ,ππ and ∆ Kπ are measured with good precisions, cos γ can be measured up to discrete ambiguities. The above discussions and the discussions to follow also apply to the method to determine γ using [8] 
where the latter decay mode plays the role of B → π + π − discussed above.
There are several uncertainties associated with the above methods. For example, there are SU (3) breaking effects. The SU(3) symmetry in B decays is not well established although consistent with experimental data [13] . Model calculations indicate that the leading SU (3) breaking effects can be accounted for by replacing R ππ byR ππ = (f
We will take this approach to approximate the SU(3) breaking effects. There are also effects which may cause deviation [13] [14] [15] from Br(
This equality is true if annihilation and rescattering contributions are small which can be tested by studying [13, 15] 
Until these tests are confirmed, we will treat the equality as a working hypothesis. The results obtained above also crucially depend on the assumption that P ′ = 0 which has to be examed with care. It has been pointed out that the electroweak penguin effects can play an important role for many B decays [16] . Without neglecting these effects we find thatP ′ can easily be the same order of magnitude as λT invalidating the above results. We now study in more detail the amplitudesP ′ andT .
The effective Hamiltonian responsible for charmless B decays is given by
where q = d, s, q ′ is summed over u, d, s; e q ′ is the electric charge of q ′ quark; and (āb) 
where α em = 1/128. It is clear from the above that one can safely neglect the contributions from c 7,8 resulting in considerable simplification of the analysis. Neglecting c 7, 8 we can rewrite the effective Hamiltonian as
For B →K 0 π − decay, O 1,2 do not contribute when small annihilation and rescattering effects are neglected, we identify the contributions from O 3−6 to be the amplitude P with 
where the subscripts indicate the corresponding SU (3) representation. Using these decompositions, one obtains the decay amplitudes in terms of SU (3) invariant amplitudes A i with
where the SU (3) 
We obtain
Using the Wilson Coefficients given previously we find that, to a level better than 5%,
Numerically the values δ EW is given by 0.76(|0.08V cb |/|V ub |). The approximate numerical equality of δ In order to have correct interpretations of experimental data, analyses have to be carried out without settingP ′ to zero. To this end we rewrite the amplitudes indicating the FSI phases explicitly, using the phase convention that there is no FSI phase in the amplitude T , as
where δ is a CP conserving phase. We have
where r 2 = |T | 2 /|P | 2 , and c
From the expression for R Kπ , we obtain a new bound for cos γ which is given by
It reduces to the result in Ref. [6] when δ EW is set to be zero.
The solutions for cos γ can be obtained by first expressing r 2 in terms of cos γ, R Kπ, ππ and known parameters, and then eliminating cos δ from the expression for ∆ Kπ . The final expression for cos γ as a function of known parameters and experimental observables is give
To take into account the leading SU(3) breaking effect substitution of R ππ byR ππ is needed.
We note that one needs to set both δ EW and δ ′ EW to zero in order to obtain the result in Ref. [7] . From the above equation one can determine cos γ up to discrete ambiguities. To finally resolve the ambiguities one has to combine information from other experiments, such as fit of γ from other considerations [1] .
To see how important a non-zeroP ′ can be, we now analyze the constraint on and the determination of γ using experimental data for R Kπ and R ππ and assuming a value for the CP asymmetry ∆ Kπ .
It is clear from eq. (14), a meaningful constraint on cos γ can be obtained only if R Kπ < 1. In Figure 1 , we show the excluded region, indicated by the area enclosed by the dot-dashed curve, for cos γ as a function of δ EW . The excluded region shrinks to zero along the dashed curve as R Kπ increases to 1.
The determination of cos γ needs information from CP asymmetry ∆ Kπ which has not been measured. We will take two representative values of ∆ Kπ = 4% which is the present central value from CLEO and 10% allowed by factorization calculations for illustrations. When going beyond the SM, there may be new contributions which can significantly modify the electroweak contributions. As long as the amplitudes can be parametrized in the same way and the proportionality constant δ EW can be calculated, the same method can still be used to obtain information about the phase γ and also information about new physics, such as models with anomalous three gauge boson coupling where the constant δ EW can vary between 0.4 to 1.25 [9] . When more accurate data become available, the methods discussed here can provide important information about new physics.
To conclude, we have shown that large electroweak penguin effects invalidate previously suggested methods to constrain and to determine the CP violating phase γ usinḡ B 0 → K − π + , π − π + and B − →K 0 π − decays. We have also obtained improved methods to constrain and to determine γ. We stress that the inclusion of a non-zero value of δ EW with the size predicted by the SM is very important. Neglecting the contribution from a non-zero δ EW would lead to incorrect interpretation of experimental data. The area enclosed in the dot-dashed curve is excluded by B →K 0 π − , K − π + data. The excluded region shrinks to zero along the dashed curve as R Kπ increases to 1. The solid and dotted curves are solutions cos γ with ∆ Kπ = 4% and 10%, respectively.
